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(57) ABSTRACT 

A mobile radio communication system which does not need 
an omnidirectional channel for both a base station and a 
mobile station to track each other and uses only a narrow 
beam channel and can reduce a tracking time than before for 
an adjacent base station and a mobile station to search each 
other while a visiting area base station and the mobile station 
are communicating in the overlapped area. The base station 
and the mobile station comprise a unit for transmitting and 
receiving in forward or reverse channel, in different 
frequency, in different tracking channel using a narrow 
beam. Both the mobile station and the visiting area base 
station search the location each other, and after searched, 
they assign the frequency and the beam used in the tracking 
channel. At the same time, by comprising a searching slot in 
an information channel to search an adjacent base station 
while communicating with the visiting area base station, a 
tracking of other adjacent base station can be performed. 

5 Claims, 13 Drawing Sheets 
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Fig. 1 
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Fig. 3 
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Fig. 4 
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Fig. 7 
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BACKGROUND OF THE INVENTION 



MOBILE RADIO COMMUNICATION above method, the other station performs a directive irra- 

SYSTEM diation in the direction of the detected direction and then 

modifies a transmitting direction of a directive antenna at 
any time based on an information of a phase value and an 

1. Field of the Invention 5 amplitude value received by the phased array antenna. 
The present invention relates to, in a mobile radio com- Further, a method is described that the above method enables 

munication system in which a base station and a mobile a channel switching when the mobile station moves across 

station under control of the base station have a tracking me are a of mc other base station. 

channel for tracking each other by a narrow beam, a tracking But, the above method always needs the omnidirectioDal 

method between the mobile station and the base station 10 irradiation, and needs to comprise both irradiation systems 

(namely, a visiting area base station as it controls an area including the omnidirectional irradiation and the narrow 

which the mobile station moves around), and a method of beam irradiation. 

searching an adjacent base station while the mobile station As mentioned above, in conventional mobile radio com- 

communicates with the visiting area base station. munication system, when the mobile station approaches to a 

2. Description of Related Art 15 boundary between the base station and an adjacent base 
FIG. 11 illustrates a configuration of a conventional station, there is a problem in that it is becoming difficult for 

"mobile radio communication system" described in Japa- the mobile station to select a beam from the base station 

nese Patent Application Laid-open No. Hei8-8814. In FIG. because of a interference wave coming from a plurality of 

11, reference numerals 1101a, 1101Z> and 1101c denote the adjacent base stations. 

mobile stations; 1102 a base station; and 1103 an antenna of 20 In another conventional mobile radio communication 

the base station 1102. system, there is a problem in that both of the omnidirectional 

Next, the operation will be explained. In FIG. 11, different channel and the narrow beam channel are needed to start a 

frequency channels are assigned to each mobile station. For speech. 

example, an information channel fl, £2 and f3 are assigned Further, in an overlapped area in which a mobile station 

to a mobile station 1101a, 11016 and 1101c, respectively. C an communicates with a plurality of base stations, both of 

The mobile radio communication system further comprises an adjacent base station which may be handovered and a 

a frequency channel fO common to the base station for mobile station need a tracking channel different from the 

transmitting a beam direction information of antenna direc- above channel. In the overlapped area, there is a problem in 

tivity. As shown in FIG. 12, the base station 1102 controls 3Q that the adjacent base station and the mobile station set the 

a transmitting direction omnidirectionally varying a bearing tracking channels of different frequency and different beam 

angle 0 horizontally as 01, 02 and 83. At the same time, as to avoid the interference and track each other, resulting in 

shown in FIG. 13, the base station 1102 controls a trans- increasing tracking time, 
mitting direction omnidirectionally varying a depression 

angle 4 vertically as <j>l, $2 and <|»3. SUMMARY OF THE INVENTION 

The mobile station 1101a or the like measures the above The object of the present invention is to solve the above 

bearing angle and depression angle information as well as problems, and to provide a mobile radio communication 

their receiving levels at any time. The mobile station 1101a system which docs not need an omnidirectional channel for 

or the like identifies a direction of a maximum measured both a base station and a mobile station to track each other 

receiving level as a direction of the base station, and ^ and uses only a narrow beam channel. Another object of the 

transmits again an optimal bearing angle, an optimal depres- present invention is to provide a mobile radio communica- 

sion angle, the receiving level of the optimal bearing angle tion system which reduces a tracking time than before for an 

and the receiving level of the optimal depression angle. adjacent base station and a mobile station to search each 

The base station 1102 determines a transmitting level other while a visiting base station and the mobile station are 

based on the receiving level of the optimal bearing angle and 45 communicating in the overlapped area, 

the receiving level of the optimal depression angle trans- According to a first aspect of the present invention, there 

mitted from the above mobile station 1101a or the like, and provided a mobile communication system comprising an 

controls the transmitting level to prevent interference among mobile station; at least one base station including an visiting 

the base station 1102 and other base stations. area base station which controls an area in which the base 

But, when the mobile station approaches to a boundary 50 station visits; and a tracking channel being used by both the 

between the base station 1102 and an adjacent base station, mobile station and the at least one base station for tracking 

there is a problem in that it is becoming difficult for the each other using a narrow beam, wherein a transmitting side 

mobile station to select a beam from the base station because 0 f the base station has a control means for controlling a 

of a interference wave coming from a plurality of the direction of a transmitting beam, and a receiving side of the 

adjacent base stations. 55 mobile station has a control means for varying a receiving 

In "A radio communication system" described in Japanese direction. 
Patent Apphcation Laid-open No. Hei5-276084, a mobile According to a second aspect of the present invention, 
radio communication system employing a directive antenna there is provided a mobile communication system, compris- 
and a phased array antenna in a mobile station and a base ing: an mobile station; an visiting area base station control- 
station is shown, and further, two methods are described as 60 ling an area in which the base station visits; an adjacent base 
a method of irradiating an omnidirectional pattern to start station being adjacent to the visiting area base station; and 
speech, one of the two methods is a method of providing a a base station control unit controlling the visiting area base 
connection specific phased array antenna, and the other station and the adjacent base station, wherein the mobile 
method is a method of adjusting a phase shifter of the array station receives a tracking channel by a searching slot during 
itself appropriately. 65 me visiting area base station and the mobile station are 

When one of the station performs a omnidirectional communicating each other using an information channel, 

irradiation and the other station detects the irradiation in the where the tracking channel includes a base station identifier 
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transmitted from the adjacent base station, the mobile station Next, the operation will be explained. FIG. 2 shows 

transmits a mobile station identifier and a control informa- conceptually an example of a control in the direction of a 

tion including a location information and the base station receiving angle. In FIG. 2, the same reference numerals 

identifier of the adjacent base station obtained from the denote the same or corresponding parts. FIG. 3 is a flowchart 

tracking channel to the visiting area base station, and the 5 showing a flow from a tracking processing to a starting of a 

visiting area base station transmits the control information to communication in a base station. FIG. 4 is a flowchart 

the adjacent base station via the base station control unit. showing a flow from a tracking processing to a transmitting 

The above and other objects, effects, features and advan- ™ a mobile f statio11 - ™3; 5 is a sequence diagram showing 

tages of the present invention will become more apparent a s f^° ce from ^ickuig processing to a communicating 

from the following description of the embodiments thereof w sUte be < weeQ a moblle statl ™ and » base station In FIG 5, 

taken in conjunction with the accompanying drawings. a number m P^*f* ***** aD order of the 

sequence. In the present mobile radio communication sys- 

BRIEF DESCRIPTION OF THE DRAWINGS tem navm S a searching channel which controls an irradiation 

direction of a narrow beam, all base stations 102 use a 

FIG. 1 is a configuration diagram of the present mobile 15 forward tracking channel as shown in the prior art varying 

radio communication system. a depression angle <J) and a bearing angle 6 as shown in (2) 

FIG. 2 is a conceptual diagram showing an example of of FIG. 5 and irradiates a transmitting narrow beam omni- 

controlling a direction of a receiving angle in a mobile directionally (step S0001). Next, as shown in (3) of FIG. 5, 

station. all base stations 102 transmit a base station identifier 

FIG. 3 is a flowchart showing a flow from a tracking 20 (hereinafter referred to as base station ID) to identify each 

processing to a starting of a communication in a base station. base station ( ste P S0002). 

FIG. 4 is a flowchart showing a flow from a tracking . ^ mobile : station 101 ^ for a tracking channel beam 

processing to a transmitting in a mobile station. including the base staUon ID from a visiting area base station 

__, ,. ,. , , 102 as showD in (1) of FIG. 5 by varying the beam receiving 

FIG. 5 is a sequence diagram showing a sequence from a direction of its m&mA as shown m FIQ 2 ( S0101 * 

tracking processing to a communicating state between a S0102) fa a receiver of ^ mobik station m , Qt sh . 

mobile station and a base station. a mnvelltion:ll omnidirectional receiving may be possible 

FIGS. 6A and 6B are configuration diagrams of tracking according to parameters, 
slots and control slots in information channels. ^ mobile station 101 o5tains a area base staUon 

FIG. 7 is an illustrative diagram of an information channel 30 ID by receiving a forward tracking channel beam from the 

in communicating between a mobile station and a visiting visiting area base station 102 (step S0103), and determines 

area base station, and a searching method by a tracking slot the transmitting direction shown in (4) of FIG. 5 as well as 

between the mobile station and an adjacent base station. the prior art. As shown in (5) of FIG. 5, the mobile station 

FIG. 8 is a sequence diagram showing a sequence of 101 transmits a mobile station identifier (hereinafter referred 

tracking an adjacent base station being searched. 35 to as mobile station ID) which identifies the mobile station 

FIG. 9 is an example of configuration diagram of an 101 in the receiving direction and a visiting area base station 

information channel between a mobile station and a plurality 10 M a reveR5e KKking channel (step S0105). 
of a base station at the time of handover. Further, the mobile station 101 transmits an end signal of 

FIG. 10 is a sequence diagram showing an alteration a r ^ * ackin S channel as shown in (11) of FIG. 5 (step 

sequence from a communicating state to a tracking state, and 40 S0106 )' the° »sesa frequency and beam direction of a 

a sequence at the time of power off or entering an adjacent reverse trackmg channel as shown in (12) of FIG. 5, and 

base station area transmits by switching a tracking channel to an information 

— _ . ' - * channel (step S0107). The base station 102 similarly uses the 

FIG 11 is a conventional configuration diagram of a &eq uency and beam direction of the forward tracking chan- 

control system using a narrow beam. 45 Qel in switchiag to an ^ ormaiion channeL 

FIG. 12 is a conventional transmitting control of a narrow According to the embodiment 1 described above, after 

beam in the direction of a bearing angle in a base station. both tracking between the mobile station 101 and the 

FIG. 13 is a conventional control of a narrow beam in the visiting area base station 102 has completed, switching to an 

direction of a depression angle in a base station. information channel is performed using the same frequency 

50 and beam which are used by a tracking channel, thereby an 

DETAILED DESCRIPTION OF THE operation switching a tracking channel to an information 

PREFERRED EMBODIMENTS channel by another frequency and beam is not needed. Thus, 

The embodiments of the present invention will be a configuration of a device becomes more simple than a 

described below with reference to the accompanying draw- conventional system. 

ings. It is noted that the same reference symbols in the Further, according to the embodiment 1, the visiting area 

drawings denote the same or corresponding components. base station 102 varies a transmitting direction of a beam 

and the mobile station 101 varies the receiving direction, so 

EMBODIMENT 1 a receiving side may receive a beam transmitted from the 

visiting area base station 102 more precisely. Thus, a receiv- 

FIG. 1 shows a configuration diagram of the present 60 mg level of a oarrow bcam in ihc mobile stalion 101 

mobile radio communication system. In FIG. 1, reference becomcs morc strong> ^ crcby from the adjaccnt 

numerals lOla-lOlg denote mobile stations; 102a-102e basc station 102 may bc redu ced in an area which a plurality 

base stations include the mobile stations 101a or the like and 0 f basc S ( a ti ons overlap 
connect the mobile stations 101a or the like by radio wave; 

103 a base station control unit controls the base stations 102 65 EMBODIMENT 2 

or the like; and 104 a switching station being connected with On the other hand, when the visiting area base station 102 

the base station control unit 103 by wire. receives a reverse tracking channel from the mobile station 
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101, the visiting area base station 102 obtains the mobile narrow beam at intervals of the above searching time slots 
station ID (step S0004), and then determines a transmitting as well as the embodiment 1, and a communication of both 
direction of a beam by the same conventional method as searching channel is kept by the same procedure as the 
shown in (6) of FIG. 5 and halts the irradiation operation of setting method of the information channel in the embodi- 
the narrow beam for searching (step S0005) and irradiates a 5 tnent 2. 

narrow beam showing an end signal of a forward tracking According to the embodiment 3 described above, as the 

channel by the forward tracking channel to the receiving mobile station 101 can search the adjacent base station 102 

direction as shown in (7) of FTC 5 (step S0006). although the visiting base station 102 and the mobile station 

Further, the visiting area base station 102 uses a frequency JJj^ ^^^^^^ overla PP ed area > 

and a beam of a tracking channel without changing as shown 10 y s 

in (8) of FIG. 5 to transmit an information channel (step EMBODIMENT 4 

S0007) and waits a receiving of an end signal of a reverse FIG. 8 is a sequence diagram showing a sequence of 

tracking channel from the mobile station 101 at the same tracking an adjacent base station being searched. As shown 

time. in (1) of FIG. 8, adjacent base station 104 transmits a narrow 

When the mobile station 101 receives an end signal of a 15 beam controlling a transmitting angle. As shown in (2) of 

forward tracking channel from the visiting area base station FIG - 8 > wnen me mobile station 101 receives a forward 

102, it starts a receiving of a forward information channel searching slot from the adjacent base station 104 and the 
and becomes a communication state as shown in (10) of mobile station 101 obtains the adjacent base station ID, the 
FIG. 5. mobile station 101 holds the adjacent base station ID and a 

When the visiting area station 102 receives an end signal 20 iving -direction of the ID. At the same time, as shown in 

of a reverse tracking channel from the mobile station 101, it ( 3 ) of FIG ' 8 > thc moMc statlon 101 transmits the adjacent 

transmits a reverse information channel of (13) of FIG. 5. basc statl0n ID ' thc rcccivm g direction and a receiving level 

Thereby, a bidirectional communication between the visiting information and a control information of an information 

area base station 102 and the mobile station 101 becomes channcl 111 ^ mobile statl0n 101 to ihc vlsltin S arca basc 

possible. 25 stau " on 1«2 in communicating by a control slot on the 

A . c ^ 1 j ■ « 1 1 ■ information channel. 

An information of a bearing angle and a receiving level is %T , . n „ , ... 

measured in any time in communication. FIGS. 6A and «B Next as shown in (4) of FIG. 8, after the visiting area base 

show configurations of a tracking slot and a control slot in statIon 102 u m commumcattng receives the above informa- 

reverse information channel fl and a forward information 3n t>on from me mobile station 101 .^transmits the information 

channel f2.As shown in FIGS. 6A and 6B, a channel is made 30 to ^base staUon control umt 103. "The base station control 

from some frames 200 or the like, and each frame has a unit 103 r^eivw the mformation from the visiting area base 

searching slot 210 or the like and followed by some control s ' atlon 102 ^ d "J"^ * e ad J aoem basc stallon 1D > ^en as 

slots 214 or the like which transmit and receive a control * hown m ( 5 > °. f FIG " 8 > 11 transmits a beam receiving 

signal. The information of the bearing angle and the receiv- « ^"on, a r<=ce,vmg level and a control information of an 

ing level is transmitted from the base station 101 to the 3S ^formation channel m the mobile station 101 to the adjacent 

visiting area base station 102 using a control slot which base s ' atl0n 104 dcsl gn ated b y thc adjacent base station ID. 

transmits and receives a control signal shown in FIGS. 6A Vf"**?: the ad J acent base statlon 104 can ° bt ain the 

and 6B. The visiting area base station 102 determines an ^formation, resulting in the both tracking of the mobile 

irradiation direction of a narrow beam based on the infor- m sUh °? ^ a «i the adjacent base station 104 without the 

mation and adjusts a control. tracking channel. Thus, a new tracking processing shown in 

A j . . ... ... ... r , (l)-(5) of FIG. 5 between the adjacent base station 104 and 

According to the embodiment 2 described above, after ' ... , m • , 3 . ... 

.. ... , ,. ,„, ' the mobile station 101 is not necessary, thereby a tracking 

both tracking between the mobde station 101 and the .• . . • » . .. A , * ? 

t . , ,T Vl . time can be reduced. As a switching to another frequency is 

visiting area base station 102 has completed, switching to an , . • c . u • < 

. .. , j - .. r not necessary, a device configuration becomes simple, 

information channel is performed using the same frequency 4 , . * ,,. , . . .... 

and beam which are used by a tracking channel, thereby an According to the embodiment 4 described above, as the 
operation switching a tracking channel to an information ^bile station 101 does not transmit a reverse tracking 
channel by another frequency and beam is not needed. Thus, f hannel t0 f the ad J. acent base stat l on 104 and can t f ,nsmlt a 
a configuration of a device becomes more simple than a ^formation using an infoimation channel in corn- 
conventional system. 50 mun "* ton ^ a «Je visilmg area base stat.on 102, a tracking 

ou time between selecting (adjacent) base station 104 and the 

EMBODIMENT 3 mobile station 101 can be reduced, and a device configura- 

_ tion becomes simple. 
In the embodiment 3, a case which the mobile station 101 

becomes to a communication state with the visiting area EMBODIMENT 5 

station 102 will be explained. As shown in FIGS. 6Aand 6B, 55 As shown in (6) of FIG. 8, the adjacent base station 104 

an information channel between the mobile station 101 and which is received a location information of the mobile 

the visiting area station 102 is constituted by a plurality of station 101 from the base station control unit 103 halts one 

frame 200 or the like. Further, control slots 214 or the like of irradiation operation of narrow beams irradiated for 

for controlling the mobile station 101 and the base station searching the mobile station 101, and as shown in (7) of FIG. 

102, tracking slots for searching the adjacent base station 60 8, transmits a beam based on the adjacent base station ID, 

102 (hereinafter referred to as searching slot) 210 or the like the mobile station ID received from the base station control 

and information slots for transmitting information are pro- unit 103 and a control signal to the direction of the location 

vided in the frame 200 or the like. of the mobile station 101 designated newly by the base 

As shown in FIG. 7, while the mobile station 101 com- station control unit 103. A correction of the direction is 

municates with the visiting area station 102, a searching is 65 performed by controlling transmitting direction according to 

performed between the mobile station 101 and the adjacent the information of receiving direction as well as the embodi- 

base station 102 by controlling a receiving direction of a ment 4. 
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After the mobile station 101 receives the above informa- as the mobile station 101 varies the receiving direction, so 

tion from the adjacent base station 104, it confirms the a receiving side may receive a beam transmitted from the 

adjacent base station ID and the mobile station ID by a visiting area base station 102 more precisely. Thus, a receiv- 

searching slot and then transmits the mobile station ID gain ing level of a narrow beam in the mobile station 101 

as shown in (8) of FIG. 8. Thereby, the mobile station 101 5 becomes more strong, thereby a interference from the adja- 

can track the adjacent base station 102 in any time. ^ base station 102 may be reduced in an area which a 

When a receiving level of a beam from the visiting area plurality of a base station overlap. 

base station 104 is less than a threshold value, the mobile A j« .l. * ■ «• r. l »i_ . i • 

rv. *" " ./ T 1 . , c , . ' 7 According to the present invention, after both tracking 

station 101 transmits an end signal of a searching channel to , , ° ... \ . + M , ' . .. , ° 

the adjacent base station 104 uting the above searching slot, in ^tween the mobile stanon 101 and me visiUng area base 

and then communicates with the adjacent base station 104 10 ™ has completed switching ; to an information 

by switching the searching channel to an information chan- ch ™™ ] 15 P^xmcd using the same frequency and beam 

nel. As shown in FIG. 9, by switching a plurality of wmch m used by a tracking channel, thereby an operation 

information channels between the mobile station 101 and a switching a tracking channel to an information channel by 

plurality of the base stations 102 or the like in any time, the another frequency and beam is not needed. Thus, a configu- 

mobile station 101 can communicates with these base sta- 15 ration °f a device becomes more simple than a conventional 

tions 102 or the like successively. system. 

As shown in (1) of FIG.10, when the mobile station 101 According to the present invention, as the mobile station 

stops communication, it transmits an end signal of transmit- 101 can search the adjacent base station 102 although the 

ting using a control slot in an information channel to the visiting base station 102 and the mobile station 101 are 

visiting area base station 102 and switches a communication 20 communicating each other by having a searching slot in an 

channel to a tracking channel. information channel, thereby a searching time can be 

As shown in (2) of FIG. 10, after the visiting area base reduced. The searching slot is provided for searching an 

station 102 receives an end signal of communication from adjacent base station adjacent to the visiting area base 

the mobile station 101, it switches a froward communication station, and the searching slot is provided in an information 

channel to a tracking channel. At the same time, it transmits 25 channel being used in communication between the mobile 

an end signal of a forward information channel using a station and the visiting area station. The present invention 

forward information channel as shown in (3) of FIG. 10. further comprises a means for searching the adjacent base 

As shown in (4) of FIG. 10, after the mobile station 101 station b y the mobile station usin S the searching slot in the 

receives an end signal of a forward information channel information channel and a means for transmitting a narrow 

from the visiting area base station 102, it switches a forward beam b y the adjacent oase station. 

information channel to a tracking channel. After that, when According to the present invention, as the mobile station 

the mobile station 101 is in the visiting area, the mobile 101 does not transmit a reverse tracking channel to the 

station 101 transmits the mobile station ID and its location adjacent base station 104 and can transmit a location infor- 

information to the visiting area station 102 as shown in (5) 35 mation using an information channel in communication via 

of FIG. 10 and performs transmitting control of the visiting me visiting area base station 102, a tracking time between 

area base station 102. At the same time, it performs trans- selecting (adjacent) base station 104 and the mobile station 

mining control of the mobile station 101 by transmitting the 101 can be reduced, and a device configuration becomes 

base station ID to the mobile station 101 in a forward simple. 

tracking channel. ^ According to the present invention, as a timer is set in the 

As shown in (7) of FIG. 10, when the mobile station 101 visiting area station 102 and the timer is invoked using a 

turns off the power or enters an area of other adjacent base receiving of a location information as a trigger from the 

station, it becomes difficult for the visiting area base station mobile station 101 and the tracking channel is released 

to communicate or track the mobile station 101 because the compulsively after the timer expired and the other mobile 

visiting area base station 102 can not detect such situation. 45 station 101 is searched using the released tracking channel, 

Therefore, a timer is set in the visiting area station 102, thereby processing can proceed when the mobile station 101 

thereby the timer is invoked using a receiving of a location turns °^ me power or enters an area of other adjacent base 

information as a trigger when the visiting area base station station 102. 

102 receives the location information of the mobile station The present invention has been described in detail with 

101 from the mobile station 101. As shown in (8) of FIG. 10, 50 respect to various embodiments, and it will now be apparent 

the tracking channel is released compulsively after the timer from the foregoing to those skilled in the art that changes 

expired, and the other mobile station 101 is searched using and modifications may be made without departing from the 

the released tracking channel. invention in its broader aspects, and it is the invention, 

Thus, processing can proceed when the mobile station therefore, in the appended claims to cover all such changes 

101 turns off the power or enters an area of other adjacent s5 ^ modifications as fall within the true spirit of the inven- 

base station 102. tion. 

According to the embodiment 5 described above, as a The entire disclosure of Japanese Patent Application No. 

timer is set in the visiting area station 102 and the timer is 10-239721 filed on Aug. 26, 1998 including specification, 

invoked using a receiving of a location information as a claims, drawings and summary are incorporated herein by 

trigger from the mobile station 101 and the tracking channel 60 reference m its entirety, 

is released compulsively after the timer expired and the Wnat k claimed is: 

other mobile station 101 is searched using the released A mobile communication system, comprising: 

tracking channel, thereby processing can proceed when the a mobile station; 

mobile station 101 turns off the power or enters an area of at least one base station covering an area into which said 

other adjacent base station 102. 65 mobile station enters; 

According to the present invention, the visiting area base said at least one base station having a controller for 

station 102 varies a transmitting direction of a beam as well transmitting a narrow forward tracking beam in a 
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tracking channel at a certain frequency and for varying 
the direction of said forward tracking beam; 

said mobile station having a controller for varying the 
direction of reception for receiving said forward track- 
ing beam, for transmitting a narrow reverse tracking 
beam in said tracking channel and for varying the 
direction of said reverse tracking beam; 

wherein upon completion of a tracking process in which 
said mobile station and said at least one base station 
track each other's position relative to each other using 
said narrow tracking beams, said mobile station and 
said at least one base station switch to an information 
channel using the same frequency and direction as said 
tracking channel. 

2. A mobile communication system as set forth in claim 

1, further comprising: 

an adjacent base station covering an area adjacent to the 
area covered by said at least one base station, including 
a controller for transmitting a narrow forward tracking 
beam; wherein 

said mobile station is adapted to track said adjacent base 
station by receiving said narrow forward tracking beam 
of said adjacent base station during communication 
with said at least one base station. 

3. A mobile communication system as set forth in claim 

2, wherein a searching slot is provided in said information 
channel used by said at least one base station and said 
mobile station, and wherein said mobile station searches for 
said adjacent base station using said searching slot during 
communication with said at least one base station. 

4. A mobile communication system, comprising: 
a mobile station; 

at least one base station covering an area into which said 
mobile station enters; 
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an adjacent base station covering an area adjacent to the 

area covered by said at least one base station; 
said at least one base station and said adjacent base station 
having a controller for transmitting a narrow forward 
tracking beam in a tracking channel at a certain fre- 
quency and for varying the direction of said forward 
tracking beam; 
said mobile station having a controller for varying the 
direction of reception for receiving the forward track- 
ing beam from each of said base station, for transmit- 
ting to said at least one base station a narrow reverse 
tracking beam in said tracking channel and for varying 
the direction of said reverse tracking beam; 
wherein during communication between said at least one 
base station and said mobile station over an information 
channel, said mobile station receives over a tracking 
channel in a searching slot of said information channel 
a base station identifier transmitted by said adjacent 
base station, and said mobile station transmits to said at 
least one base station control information including 
position information of said mobile station, a mobile 
station identifier, and said base station identifier of said 
adjacent base station, and said at least one base station 
transmits said control information to said adjacent base 
station through said controller. 
5. A mobile communication system as set forth in claim 
4, wherein said at least one base station includes a timer 
which starts counting down a predefined period of time upon 
receipt by said at least one base station of said position 
information from said mobile station, and said at least one 
base station releases said tracking channel upon expiration 
of said predefined period of time as determined by said timer 
and uses the released tracking channel to search for other 
mobile stations within said covered area. 
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